Children with developmental disabilities often show a variety of associated impairments that lead to a lifelong need for additional care. Careful assessment of these impairments is required not only for diagnostic purposes but also to inform the parents about the expected additional care needs in the future. We present a systematic review of the literature to identify instruments that classify the type and amount of this care for the individual child. A literature search was performed in the Medline database (January 1966 -June 2005) on instruments that classify the type and amount of expected additional care needs in the future. Seven standardized measurement instruments describing current additional care needs were identified, but none of these instruments was developed to provide information about the expected need for additional care in the future. For parents of young children with non-progressive developmental disorders it is essential to be informed on the expectations of required additional care in the future. However, comprehensive instruments providing such information are currently lacking and, thus, need to be developed.
Children with permanent, non-progressive developmental disabilities, caused by disorders such as cerebral palsy (CP), spina bifida, or other neurodevelopmental and congenital disorders, show a wide variation in associated impairments, which often involve several health domains of body structures and functions. [1] [2] [3] [4] [5] [6] Despite medical treatment and habilitation, these impairments may lead to limitations in the capacities of the child. According to the International Classification of Functioning, Disability and Health (ICF), 5 capacities describe the individual's ability to execute a task or an action. Capacities are defined as the highest probable level of functioning that a person may reach in a given domain at a given moment in a 'standardized or assumed' environment. Limitations in the capacities of these children lead to the need for additional care. [7] [8] [9] Stein et al. defined this additional care as 'dependency on medication or special diet, medical technology, assistive devices, personal assistance, need for medical care or related services or educational services over and above the usual for the child's age, or for special ongoing treatments, interventions or accommodations at home or in school.' 10, 11 Although this definition was originally developed to identify children with chronic conditions in the general population, we have used this definition to classify the expected additional care requirements in the future to execute tasks or actions for the individual child. Obviously the need for care is not necessarily the same as the use of care, as this depends on the individual environmental factors of the child. Parents and other caregivers who are responsible for the child's needs have to be informed about the expected need for additional care so that they can set realistic goals and make arrangements for the special services necessary and future requirements. The information should concern the individual child. 6, [12] [13] [14] [15] [16] [17] Predictions about outcome in habilitation are usually expressed as functional performance, 18, 19 for example, the motor functions in CP are classified according to the Gross Motor Function Classification System (GMFCS). 20 A child classified at GMFCS level V will need more additional care than a child at GMFCS level V. However, in several studies that have focussed on the consequences of non-progressive, permanent developmental disorders, it was concluded that there is an urgent need to define these consequences in terms of need of additional care. [9] [10] [11] 16, 21, 22 Defining the severity of disorders in this way is generic, and provides insight into the efforts parents, other caregivers, and the community must make, not only to provide the child with the necessary care, but also to prevent secondary health conditions and to contribute to resource policies and quality assurance. 19, 23, 24 Aim The aim of the present study was to identify, by a systematic literature search, instruments that classify, in children with permanent, non-progressive developmental disorders, the type and quantity of the additional care requirements and to predict the need for this care in the future.
Method
An electronic literature search on titles and abstracts was performed in the computerized bibliographic database of Medline (January 1966 -June 2005). The following keywords were used to identify eligible studies: disabled children, developmental disabilities, needs assessments, outcome assessments, child health services, disability evaluation, rehabilitation, habilitation. The literature search was limited to articles written in English, German, and Dutch in all fields and to children aged 0-18 years. The references of included articles were checked for additional studies (citation tracking).
Publications were included if: (1) They concerned children with permanent, non-progressive developmental disabilities such as CP, spina bifida, or other neurodevelopmental and congenital disorders; (2) The need for additional care was defined as dependency on medication or special diet, medical technology, assistive devices, personal assistance, or need for medical care or related services, or educational services over and above the norm for the child's age, or for special ongoing treatments, interventions, or accommodations at home or in school.
Papers were excluded if: (1) They dealt with chronic disorders such as congenital heart disease, cystic fibrosis, sickle cell anaemia, asthma, diabetes, juvenile arthritis, psychiatric disorders, autism, or developmental coordination disorders; (2) The effectiveness of an intervention was studied in these children; (3) They concerned population-based studies or studies on managed care programmes focusing on results in developmental outcome.
The articles that fulfilled the above-mentioned criteria were reviewed on the use or description of measurement instruments to assess the need for additional care for the individual child. The methods described were evaluated with respect to: (1) The type and amount of care which had been assessed; (2) The comprehensiveness of the method of assessment: concerning the additional care due to the current impairments; (3) The ability of the instruments to predict the future need for care (care that is complementary to the capacities of the child); (4) The description of additional care, and not the care related to the age of the child.
Results
The Medline search identified 1748 potentially relevant studies. Based on titles and abstracts 52 publications were included and reviewed on the full-text and references (Table I ). In this way seven standardized measurement instruments were identified in which care was an outcome (Table II) . Basic features of the identified instruments and their ability to measure care according to the evaluation criteria are summarized in Tables II and III. PEDIATRIC EVALUATION OF DISABILITY INVENTORY 8, 25 1. Type and amount of care evaluated. The Pediatric Evaluation of Disability Inventory (PEDI) measures, by an interview and parent report, the child's performance of activities in the current environment (mobility, self-care, and social functioning) according to three sets of measurement scales. The Functioning Skills scale measures the performance of activities: 197 activities that can be performed (1) or cannot be performed (0) in most situations. The type and quantity of care is assessed with the Caregiver Assistance scale, which measures the amount of help needed (5=independent performance, 0=complete assistance needed) in 20 activity areas. The Modification scale is a frequency count of the type and extent of modifications needed to support performance. The modifications are classified as: no modifications, non-specialized or child-oriented modifications, rehabilitation equipment, and extensive modifications. 2. Comprehensiveness. The PEDI is not comprehensive, because it only scores the care needed to perform activities in the domains of mobility, self-care, and social functioning. 3. Prediction of future care. The PEDI measures modifications, devices, and the personal help that is provided due to the current limitations in the capacities of the child, and which is necessary to support the performance of activities in the current environment. Because the PEDI is a parent interview, this care may not necessarily correspond with the professional's opinion regarding the capacities of the child in the future if further treatment options are taken into account. The PEDI is developed for identifying and evaluating current additional care, and not for predicting the future need for additional care. 4. Care exceeding age-dependent requirements. The PEDI is age-related and the care scored in terms of completing the age-related activities. The Modification scale measures ageindependent special equipment, which means that it describes the additional care that is required.
WEEFIM: FUNCTIONAL INDEPENDENCE MEASURE FOR
CHILDREN [26] [27] [28] 1. Type and amount of care evaluated. The Functional Independence Measure for children (WeeFIM) measures a child's performance (by observation or parent report) of essential tasks in the domains of self-care, mobility, and cognition. Additional care is measured as the amount of assistance needed to perform each task, and is rated on a 7-point ordinal scale (1) (2) (3) (4) (5) (6) (7) . A score of 7 indicates independence: no help (personal help, modifications, devices, or aids) needed with regard to safety and time required to perform the task. A score of 1 indicates total dependence: the child expends little, if any (less than 25%) of the effort. 2. Comprehensiveness. The WeeFIM measures the care that is needed due to the current limitations in the capacities of the child, and which is necessary to support the performance of tasks in the current environment. Since the WeeFIM measures the additional care that is needed to perform the tasks within the domains of self-care, mobility, and cognition, this instrument is not comprehensive. 3. Prediction of future care. Like the PEDI, the WeeFIM measures performance. It is, therefore, suitable for measuring the progress of the child, but it is not suitable for predicting the future need for care. 4 . Care exceeding age-dependent requirements. The WeeFIM is age-related and the care is scored in terms of completing age-dependent activities; thus it describes the additional care that is needed.
HEALTH UTILITY 1. Type and amount of care evaluated. The Health Utility Index (HUI-3) is used as a questionnaire for the parents of young children. It measures both the current capacity and performance of the child in eight domains: vision, hearing, speech, ambulation, dexterity, emotion, cognition, and pain. The health status of a child at a point in time is assessed in terms of ability to function in each domain of health status. Although the conceptual focus is on capacity, for measurement, observations of performance are used for some items as a proxy for information about capacity. The care assessed concerns special equipment and personal help. In some of the eight domains that are assessed, five levels are scored, and in others six: 1 indicating no problems, 5 or 6 indicating total dependence. Levels 2, 3, and 4 score the use of special equipment, such as hearing aids, spectacles, or walking equipment. 2. Comprehensiveness. As the HUI measures the additional care needed to compensate for the current limitations in the capacities of the child in selected domains, the instrument is not comprehensive. 3. Prediction of future care. The HUI is directly related to the current limitations in the capacities of the child. It measures the current health status, and has been demonstrated to have the ability to measure change in health status. Because the HUI is a parent questionnaire, like the WeeFIM and the PEDI, its predictions may not correspond with the professional's opinion about the care needed in the future. The HUI is not developed to predict the expected outcome in health status. 4 . Care exceeding age-dependent requirements. Vision, hearing, speech, ambulation, dexterity, emotion, cognition, and pain are body functions and as such are not related to the age of the child. The care that is measured consists of the aids that supplement the impairments such as hearing aids or spectacles. This care has little relation to the child's age. 
PEDI, Haley
To discriminate, evaluate, Children from 6 months to 7 years 6 months Interview and parent report et al. 25 and measure outcome results and older children if their abilities fall below that of children up to the age of 7 years 6 months WeeFIM, Msall To discriminate, evaluate, Children from 6 months to 7 years, children Either by direct observation by a et al. 49 and measure outcome results with developmental disabilities to 12 years, trained professional or interview or individuals with a mental age <7 years with the direct caregiver
HUI-3, Feeney
To classify health status Children and adults Written, self-report questionnaire et al. 29 
LIFE-H,
To determine disruptions in Adults and children with disabilities Questionnaire Fougeyrollas 35 accomplishments of life habits in persons with disabilities LAQ, Jessen 37 To measure impact of Parents, siblings, and children with Parent questionnaire disability in terms of burden disabilities from 0 to 14 years experienced by parents, siblings, and the child SIS, Thompson 44 To measure practical support Adults with learning difficulties; it is also A semi-structured interview by a required in order to develop used as a planning tool for children with qualified professional with two or support plans learning difficulties and their parents more respondents who know individual well and had opportunity to observe person's functioning AAQ Msall 50 To measure time and assistance Children with motor disabilities Parent or teacher questionnaire in everyday tasks PEDI: Pediatric Evaluation of Disability Inventory; WeeFIM, Functional Independence Measure for Children; HUI, Health Utility Index; LIFE-H, Life Habits Assessment; LAQ, Lifestyle Assessment Questionnaire; SIS, Supports Intensity Scale; AAQ, Amount of Assistance Questionnaire. employment, finances, travel, care giving, and stress. Items such as medical care and doctor's visits are investigated. The nine ICF activity/participation domains (communication, mobility, self-care, domestic life, relationships outside the home and within the family, family participation, social life, and civic life) were modified for use in children, and 53 items were found to be relevant to assess what the child 'did do' on an everyday basis, and not what the child 'could do' if pushed. The scores range from 0 (no problem) to 4 (severe problem). 2. Comprehensiveness. The LAQ is not comprehensive, according to Stein's definition, because it focuses more on the experienced burden of the care than on the care itself. 3. Prediction of future care. The LAQ measures the care that is related to the current limitations in the capacities of the child. However, the outcome of the LAQ is not related to the capacities of the child, but to the burden of the care experienced by the parents and the siblings. This means that the LAQ does not predict the future need for care. 4 . Care exceeding age-dependent requirements. The LAQ describes aspects for care that are relevant to the burden of the care experienced by the proxies of the child. This burden is not related to the age of the child. The primary focus of this instrument is the burden of the care, and not the care itself.
SUPPORTS INTENSITY SCALE 40-44 1 . Type and amount of care evaluated. The Supports Intensity Scale (SIS) measures, by a semi-structured interview, the support needed to help a person with learning disabilities* to participate with respect to the goals and desires of the individual. Although the SIS was developed for use with adults with learning difficulties, the authors stated that it could also be used for children to assess the necessary support the parents need for Review 147 their child with learning difficulties. The SIS is a multidimensional instrument that can be used to assess support needs, determine the intensity of the support that is needed, monitor progress, and evaluate outcomes. The SIS assesses support requirements according to eight support areas: home living, community living, life-long learning, employment, health and safety, social behaviour, protection, and advocacy (57 items); four medical areas: respiratory care, feeding assistance, skin care, and 'other exceptional medical needs'(15 items); four challenging behaviour areas: externally directed destructiveness, self-directed destructiveness, sexual problem behaviour, and 'other challenging behaviours' (13 items 37 Care itself is not the issue, but experienced burden of care SIS 44 Care itself is not the issue, but support needed to provide care AAQ 50 Care itself is not the issue, but time and assistance needed to provide care PEDI, Pediatric Evaluation of Disability Inventory; WeeFIM, Funtional Independence Measure for Children; HUI, Health Utility Index; LIFE-H, Life Habits Assessment; LAQ, Lifestyle Assessment Questionnaire; SIS, Supports Intensity Scale; AAQ, Amount of Assistance Questionnaire. However, several studies have reported an urgent need to express the consequences of these conditions also in terms of need for additional care, as this provides insight into the efforts the parents and the community might face in the future and contributes to medical decision-making, resource policies, and quality assurance. 21, 48 Additional care compensates for the limitations in the capacities due to the impairments. Unlike the care that is normal for the child's age, additional care is not agerelated because it is a consequence of the underlying medical condition. In permanent, non-progressive disorders, which are the subject of this study, it is reasonable to assume that the additional care needs, as a consequence of this medical condition, will be stable, provided there are optimal environmental factors such as prevention of secondary health conditions (which would increase the need for additional care). Hence, the expression of the severity of these disorders in terms of additional care requirements is assumed to be predictive of the additional care that will be required in future life. This study aimed to identify, via an extensive literature search, instruments that measure the outcome of developmental disabilities in children in terms of additional care, irrespective of the child's age, and are thus assumed to be predictive. Seven instruments that established some aspects of care as one of the outcome measurements were identified. However, none of these instruments corresponded entirely with the aim of this study. The primary measurement outcomes in the identified instruments were functional performance (PEDI, WeeFIM, and LIFE-H), burden on caregivers (SIS, AAQ, and LAQ), and health status (HUI). All these instruments are questionnaires or interviews with the parents or other caregivers who know the child well. They aim to inform the medical professionals about the child's current condition. However, parents need comprehensive information about the capacities of the child and the type and amount of care needed in the future. Structured methods to assess these issues are lacking and need to be developed.
Limitations in the capacities of a child are primarily determined by her/his impairments. This suggests that an assessment of the impairments may indicate the type and amount of additional care that is needed. In the ICF, impairments are classified according to the domains of body functions (Table IV) . We propose that the type of additional care needed might be based on an assessment of impairments and capacities in the various domains. This might result in a profile of the additional care that is required over the various domains of body functions. Possibly professionals could use the outcome of this profile assessment to inform parents not only about the necessary interventions, but also about the type and amount of additional care that will be needed in the future. Future research might aim at exploring this idea.
Conclusion
The present literature review showed that instruments that can be used to measure the consequences of developmental disabilities in young children, in terms of dependency on additional care in the future, are not available. These instruments need to be developed.
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